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Tém tit. ba tham dinh quy trinh phan tich paracetamol (PAR) va cafein (CAF) khi ¢6 mét codein (COD)
trong cac mau dugc pham bang phuong phap phd dao ham UV-VIS. P lya chon phd dao ham bac hai va
budc soéng 236 nm va 292 nm 1a budce song toi wu dé phan tich PAR va CAF. Khoang tuyén tinh xac dinh
PAR va CAF lan lugt 0.5 — 40.0 va 0.15 — 40.0 mg/L v6i hé s6 R21a 0.9974 va 0.9975. LOD va LOQ dugc
xéc dinh 1an luot 12 0.07 mg/L, 0.23 mg/L va 0.10 mg/L, 0.33 mg/L ddi véi PAR va CAF. Phuong phap c6
do 1ap tot voi RSDy < 2% dbi v6i ca chuan va mau va hiéu sudt thu hoi ddi voi ca hai chat déu nam trong
khoang 89 — 109% . P danh gia anh hudng qua lai giita cac chat dén két qua phan tich va cho thdy phuong
phap hoan toan phu hop véi cac ti 1€ ham luong dugc chat thuong duoc sir dung. Phuong phap da duoc ap
dung dé phan tich mot s6 mau duoc pham trén thi truong Viét Nam va dbi chiéu véi két qua tai Trung tam
dich vu phan tich thi nghiém Thanh phé H5 Chi Minh (CASE).

Tir khéa: paracetamol, cafein, codein, UV-VIS, ph6 dao ham.

1. MO PAU

Paracetamol (PAR) N-acetyl-p-aminophenol (acetaminophen) 1a thuc dugc chi dinh dé diéu trj dau nhe
dén trung binh hodc sdt & bénh nhan, ké ca tré so sinh thong qua truc trang, udng hodc tiém tinh mach. [1].
Dé gitip ngudi bénh thém tinh tao va ting hiéu qua giam dau, paracetamol thuong dugc sir dung két hop
v6i cac duge chét khac nhu cafein, codein,... va da phﬁn nhiing loai thude nay thuoc nhom khong k& don.
Cafein (1,3,7-trimethylxanthine) 1la mot chét kich thich alkaloid tu nhién dugc si dung rdng rai trong cac
san pham thuong mai [2]. Thong thudng, cafein dugc thém vao dugce phadm giam dau khong chi vi hoat tinh
loi tiéu cta nod [3] ma con kich thich trung tdm va h¢ théng mach mau tim, c6 tac dung than kinh tam thoi
gitip khoi phuc su tinh tao. Codein (COD) (methylmorphine) 13 mot alkaloid dugc chiét xuét tir cAy anh
tuc, thudc ho thude phién hoic tong hop bang cach methyl hoa tir morphin. Vi hoat tinh dugc 1y twong tu
nhu morphin, COD dugc st dung két hop voi PAR va CAF dé tang hiéu qua giam dau va chong ho [4].

O lidu diéu trj, PAR khong gdy ra tac dung phy va c6 thé duoc coi nhu 1a mét loai thudc y hoc an toan. Tuy
nhién, sir dung qué liéu hoic mén tinh paracetamol c6 thé gay ra tich tu cac chit chuyén hoa doc hai trong
than va gan, gay ton thuong ca hai co quan [5]. Tuong ty nhu vay, CAF an toan véi luong tiéu thy vira phai
(khoang 0.2 g/ngay), nhung véi lidu luong cao hon 2 g/ngay c6 thé gay loan nhip tim, ting huyét ap nghiém
trong, co giat va tham chi tir vong.

Dé kiém soat ham lugng PAR va CAF, hién nay c6 cic nghién ctru sir dung cac phuwong phap doi hoi kinh
phi dau tu thiét bi nhu HPLC [6], HPTLC [7], RP-HPLC [8], NIR [9], ... Song song d6 ciing c6 nhing
nghién clru gitip giam bat kinh phi nhu st dung phuong phap phén tich dlen hoa [10,11] hay phuong phap
quang pho UV-VIS két hop pho dao ham [12-15]. Trong d6, phuong phap UV-VIS ¢6 vu diém 1a dé thuc
hién, thiét bi don gian nhung vin dam bao do chinh xac cao. Phuong phap nay ciing dugc sir dung kha rong
rdi trong phan tich dugc phim va nhiéu ddi twong khac [16-20] . Tuy nhién khi phan tich ddng thoi hai chét
¢6 phd hap thu xen phu va dic biét khi trong mau con ¢ thanh phan thir ba c6 phd hip thu xen phu véi phd
cuia cac chat can phén tich thi viéc loai trir anh hudng giita cac chét can phai dugc thyc hién triét dé. Do do,
dé phan tich PAR va CAF khi c6 mit COD can mét phuong phéap véi cac diéu kién tdi vu dé loai bé anh
hudng cia COD. Nghién ctru nay nham muc dich dwa ra mot quy trinh hoan chinh gitip phan tich cac hoat
chat PAR va CAF trong dugc phdm vdi sy ¢ mit cia COD bang phuong phap phd dao ham UV-VIS don
gian.
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2. THUC NGHIEM

2.1 Hoa chit va thiét bi

2.1.1 Hoa chit

Chét chuan paracetamol, cafein va codein la chat ddi chiéu c6 d6 tinh khiét 99,5 % duoc mua tai Vién kiém
nghiém thudc Thanh Phé H6 Chi Minh. Dung dich chuin PAR (1000 mg/L) va CAF (1000 mg/L) va COD
(1000 mg/L) duoc chuin bi bing cach hoa tan luong chinh xac chat chudn can thiét trong dung méi
methanol : nudc ti 1€ 20 : 80 (v/v), bdo quan trong ngdn mat ti lanh. Cac dung dich chuan lam viéc duoc
pha lodng tir dung dich chuan 1000 mg/L bang dung mdi nhu trén.

2.1.2 Thiét bi

Cac dung dich dugc quét pho trén thiét bi May quang phé Genesys 10 trong khoang budc song 200-400
nm véi AL = 1 nm. Pho hap thu duoc chuyén sang cac dang dao ham khac nhau bang phan mém Origin.

2.2 MAiu va chuin bi miu

Mau thudc trén thi trudng Viét Nam chira it nhét hai trong ba dugc chat nhu Co-padein, Paracold codein,
Efferalgan codeine, Panadol extra va Hapacol extra dugc mua, bao quan & nhiét do phong. Dugc chat khong
phat hién trong mau s& dugc thém chuin dé danh gia khi can thiét. Ngoai ra, két qua phén tich miu dai dién
cling duoc danh gia ddi chiéu bang phuwong phap HPLC tai Trung tdm dich vu phan tich thi nghiém Thanh
phé H6 Chi Minh (CASE).
bdi voi mdi mau, chon ngﬁu nhién 20 vién, can va tinh khdi lugng trung binh mdi vién, nghién thanh bot
min va tron déu. Can chinh xac mot phén bot tuong duong voi 1/10 vién mau chuyén vao binh dinh muc
100 mL, hoa tan bang dung moi methanol : nudc vai ty 16 20 : 80 (v/v). Lac va ngdm trong 25 phit dé mau
hoa tan hoan toan va dinh mirc t6i vach. Loc dung dich thu dugc qua gidy loc Whatman. Hut chinh xac 5.0
mL dung dich sau loc cho vao binh dinh mtrc 100 mL va dinh murc t6i vach. Tién hanh quét phd hép thu
ctia dung dich miu do trong khoang budc song 200 nm — 400 nm, ghi lai phé hap thu va két qua duoc xir
Iy bang phin mém Origin. Tir d6 tinh ham lugng ciia PAR va CAF c6 trong mau.
2.3 Tham dinh phwong phap
Puong hdi quy tuyén tinh dugc xay dung bang cach phén tich cac dung dich chuan. Pdng thoi can ctr vao
hé sb trong quan (R?) va do chéch ndng d6 Ai dé cong bd khoang tuyén tinh.
Gi61 han phat hién (LOD) va gi61 han dinh lugng (LOQ) thu dugc dya trén két qua phén tich 1ap lai 11 mau
trang (mau placebo) va tinh toan theo cong thire (1) va (2). Trong d6 Xo va SD lan luot 13 gi4 tri trung binh
va d6 léch chuan tir két qua phan tich ham lugng trong mau tring.

LOD =X, +3.5D (1)

LOD = 13—” LOD )
D0 13p lai ciia phuong phap duoc danh gia di v6i chun va mau, thyc hién bing cach tién hanh phan tich
1ap lai 6 1an trong cung 1 ngdy. Tir cac két qua thu duoc, tinh X, S,(;, va RSD; dé danh gia do lap lai
theo cong thirc (3) va (4):

Sray = Z(::X) @)

SRD, (%) = ~2.100(4)
Hiéu suat thu hdi ctia phuong phap phan tich dugc danh gia dua vao két qua phéan tich miu va mau thém
chudn véi cac luong khac nhau. Thyc hién phan tich 6 1an dbi v6i mbi truong hop dé lay gia tri trung binh
va tinh toan theo cong thirc (5). Trong d6, Cmgy+chudn, VA Cppzy 120 luot 12 ndng 6 mAu va mau thém chuin

thu duoc bang thuc nghiém va C.pys, 14 ndng do chuin thém vao.

C

H(%) — mau+£::z?n mau (5)

Phuong phap con dugc danh gid do chon loc thong qua viée danh gia anh hudng giita ctia cic chét bang
cach ting dan ti 1¢ thanh phan anh huong cho dén khi cao hon ham lugng thudng gap trong mau duge pham
hodc gay ra sai sb toi da 13 5%.

Do dang cua phuong phap dugce danh gia bang cach so sanh két qua thuce nghiém véi két qua phan tich déi
chiéu p tir Trung tdm dich vu phan tich thi nghiém Thanh phé H6 Chi Minh (CASE) theo tiéu chuén t —
Student [21]. Gid tri ttn tinh theo cOng thirc (6) dugc so sanh véi gia tri tc (0.95; 5) = 2.57.
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3. KET QUA VA BAN LUAN
3.1 Két qua tham dinh phwong phap
3.1.1 Budc song tdi uu
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Hinh 1. Pho hép thu ciia cac dung dich chuan PAR, CAF va COD.
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Hinh 2. Phd dao ham bac 1 (a), bac 2 (b _ dang tong quat, va ¢, d _ dang phong to) ciia cac dung dich PAR, CAF va

COD.
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Hinh 3. Pudng chuan xac dinh PAR (a) va CAF (b)

Véi viée phd hap thu ctia cac dung dich chuan PAR, CAF va COD xen phu 13n nhau (Hinh 1) khéng cho
phép d& dang phan tich timg thanh phan PAR va CAF trong dung dich bang phd UV-VIS. Bdi v6i phuong
phap phd dao ham, budc song tdi uu dé phéan tich mot chat khi c6 mit cac chat khac 1a budc song tai d6 gia
trj dao ham ctia chit can phan tich c6 gia tri xac dinh va cia cac chit khac bang 0 [12-15]. Trén phd dao
ham béc 1 (Hinh 2a), tai moi budc song déu cé it nhat hai chat c6 gia tri dao ham khac 0 dugc ghi nhan nén
khong thé chon dugc budce song thich hop dé phén tich timg thanh phan PAR va CAF. Trong khi dé, d6i
voi phé dao ham bac 2 (Hinh 2b, 2¢, 2d) ¢6 thé chon dugc bude song ti uu dé phan tich PAR va CAF lan
luot 12 236 va 292 nm.

3.1.2 Khoang tuyén tinh va duong chuan

Dura trén két qua do it nhit 3 1an ddi véi mdi ndng d6 dung dich chuin va yéu cau do 1éch chuén cua tat ca
cac diém chudn déu khong qua 2.5%, da thu dugc khoang tuyén tinh d6i v6i PAR va CAF 13 0.5 — 40.0 va
0.15 —40.0 mg/L v&i hé s6 hdi quy 1an luot 14 0.9974 va 0.9975. Pudng chuan xac dinh PAR va CAF duogc
xdy dung lan lugt trong cac khoang nong do 2.5 — 40.0 mg/L va 0.25 — 40.0 mg/L véi cac hé sb hdi quy
tuong trng 1a 0.9985 va 0.9997 (Hinh 3).

3.1.3 LOD va LOQ

Dua trén két qua phan tich 11 1an ddi v6i mau tring (mau placebo), di xac dinh dugc giéi han phat hién
LOD va gi6i han dinh luong LOQ dbi vi PAR, CAF lan lugt 14 0.07 mg/L, 0.23 mg/L va 0.10 mg/L, 0.33
mg/L. Tiép tuc thém chuin bang giéi han dinh lvong LOQ trén mau tring di sir dung va thuc hién phép
phan tich 13p lai 6 1an. Hi¢u suat thu hdi trung binh thu dugc ddi véi PAR va CAF lan lugt 1a 84,5 va 83,7%
cho thiy phwong phap dap tmg yéu cau AOAC Appendix F (80 — 110%) [22].

Béng 1. D6 lap lai danh gia trén chuan Bang 2. Do lap lai danh gia trén mau
Chit phin tich PAR CAF Miu 1 2
20.20 2.06 Chit N
20.40 2.01 phan tich PAR | CAF | PAR | CAF
C. ma/L 20.00 2.01 2390 | 3.02 | 2430 | 0.83
Mg 19.80 2.02 2410 | 3.05 | 2430 | 081
20.30 2.01 C moL 2420 3.00 | 24.20 | 083
20.10 2.01 » MY 2420 | 3.04 | 2420 | 0.80
C, mg/L 20.13 2.02 2430 | 3.05 | 24.10 | 0.83
RSD: (%) 1.07 0.92 2470 | 2.99 | 2420 | 0.80

C,mg/L | 24.23 | 3.03 24.30 0.82
RSD, (%) | 1.09 0.78 0.31 1.60
* Chuan dugc thém vao mau.

3.1.4 Do lap lai q
Do lépNIai duoc thuc hién doi v6i chuan PAR, CAF véi sy ¢6 mat cua COD va in vOl mau duqc pham.
V61 mau chi chira hai thanh phan s€ thém chuan doi voi thanh phan con lai dé tao mau ba thanh phan. COD
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dugc thém vao dé dat ndng d6 3 mg/L trong dung dich do. Két qua duoc trinh bay trong bang 1 va 2. Bdi
V6i tat ca cac dung dich chuan va mau dai dién gia tri SRD; (%) déu ndm trong ngudng cho phép theo
AOAC Appendix F (<11%), cho thiy phuong phap c6 do6 lap lai tét.

3.1.5 Hiéu suat thu hoi

Hiéu suat thu hoi dugc dénh gia bang cach phan tich mAau va mau thém chuan véi cac lwong khac nhau.
Mau khong chita COD duoc thém chuan COD véi nong do trong dung dich do la 3.0 mg/L. Mobi truong
hop duoc phan tich lap lai 7 1an dé 1ay gia tri trung binh (Bang 3). Két qua cho thay hiéu suat thu hoi dbi
v6i ca PAR va CAF déu c6 gi tri khoang 89 — 109% nam trong gidi han cho phép theo AOAC Appendix
F (80 — 110%). Piéu nay cho thay phuong phap c6 do tin cay cao.

Bang 3. Hiéu suat thu hdi ctia phwong phéap phan tich PAR va CAF

Chf,lt phﬁn Cmﬁu, . . Cchuén thue té, 0
tiCh mg/L Cchuam mgll— Cmau+chuam mgll— mg/L H A)
8.0 17.03+£0.04 7.35+0.16 91.02+1.94
PAR 9.68 10.0 18.65 £+ 0.02 9.87£0.10 89.70 £ 1.02
12.0 20.73£0.03 11.05+£0.12 92.11 £0.97
2.5 5.66 £ 0.01 2.66 £ 0.04 106.33 £ 1.79
CAF 3.03 3.0 6.09 £ 0.01 3.09 £ 0.06 103.06 +£1.94
3.5 6.82 + 0.02 3.82 £ 0.07 109.05+1.11
3.1.6 Do chon loc
0.0010 7 —— CAF:PAR (1:10) 0.0050
CAF:PAR (1:15)
—— CAF:PAR (1:20) —— CAF:COD (L:1)
—— CAF:PAR (1:50) —— CAF:COD (1:2)
0.0005 A 0.0025 —— CAF:COD (1:5)
A“-é ; 0.0000
3 0.0000 A °
-0.0025
-0.0005 A
-0.0050
-0.0010 T T T 1 2(I)0 2%5 2%0 2;5 3(')0 3&5
280 285 290 295 300 Buéc séng, nm
Buéc song, nm
0.015 0.0050
—— PAR:COD (10:1)
0.010 4 PAR.CAF (10:1) —— PARICOD (551)
e —PARCOD @
0.005 4 —— PAR:CAF (L:1) o
Nio.ooo- “io.oooo
-0.005 :
i -0.0025
-0.010- :
-0.015 . ;PA? . . . -0.0050 . . . . .
230 240 250 260 270 230 240 250 260 270

Buéc song, nm Buée song, nm

Hinh 4. B9 chon loc khi xét dung dich c6 hai thanh phé‘m
Do chon loc trude hét duge danh gia trén dung dich chuén chira hai thanh phﬁn, trong d6 c6 mot thanh phrfm

cﬁr‘l phan tich va mgt thanh phﬁr} anh huong. Sau d6 danh gia sai s6 ddi voi cac dung dich chira ca 3 thanh
phan PAR, CAF va COD dé¢ khang dinh do chon loc cia phuong phap.
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Véi cac dung dich chira hai thanh phan, ti 1& cac thanh phan duoc thay ddi sao cho ham lugng chat anh
hudng ting dan (Hinh 4). Két qua dugc trinh bay trong Bang 4. Vi ham luong thuc té ciia cac duoc chat
PAR, CAF va COD trong cac loai thudc ¢ Viét Nam trude day va trén thé giéi thi lugng COD sir dung véi
ti 1& kha thip so v6i CAF va rét thip so véi PAR. Do d6 vdi sai sb ghi nhan nhu trong Bang 4 thi phuong
phap dugc dé xuit hoan toan phu hop.

Bang 4. Két qua danh gia d¢ chon loc ciia phuwong phap khi xét dung dich chira hai thanh phan

Chit phan tich Ti 18 Sai s6 (%)
CAF:PAR 1:20 4.69
CAF CAF:COD 2:1 4.96
PAR:CAF 5:1 5.05
PAR PAR:COD 10:1 1.50

Dé kiém chimg thém mirc d¢ tin cay ciia phuong phap, da danh gia sai s6 khi phan tich mét dugc chat véi
su anh hudng ctia hai thanh phan con lai. Két qua trinh bay trong Hinh 5 va Bang 5 cho thy giéi han anh
hudng cua cac thanh phan hoan toan thich hop véi cac mau dugc pham thuc té.

0.010 - 0.0101
—— CAF:PAR:COD (0:1:0)
—— CAF:PAR:COD (1:0:0) —— CAF:PAR:COD (1:20:1)
—— CAF:PAR:COD (1:10:1) —— CAF:PAR:COD (1:10:1)
0.005 4 —— CAF:PAR:COD (1:20:2) 0.005 ~
” R
= =
S 0.0004 . 2 0.000
o ) ©
1 .
! !
0.005 | -0.005 4 !
! |
| !
I !
I I
CAF PAR
-0.010 T T T R T T -0.010 T —— T T T
250 260 270 280 290 300 310 320 230 240 250 260 270

Buéc séng, nm Buwdc séng, nm

Hinh 5. Bo chon lgc khi xét dung dich chita ca ba thanh phﬁn

Bang 5. Két qua danh gia do chon loc ctia phwong phéap khi xét dung dich chira ba thanh phin

Chét phan tich Ti 18 Sai s6 (%)
CAE CAF:PAR:COD 1:10:1 1.73
CAF:PAR:COD 1:20:2 3.01
PAR CAF:PAR:COD 1:20:1 1.43
CAF:PAR:COD 1:10:1 2.80

3.2 Phén tich miu

Bang 6. Két qua phan tich mot sé mau dugc phim

. . 3 Ham lugng phén tich
STT Tén mau Thanh phan mau PAR CAF
(mg/vién) (mg/vién)

1 Co-padein Paracetamol 500 mg, Codein 10 mg 492.0+35 KPH

2 Paracold codein Paracetamol 500 mg, Codein 30 mg | 490.0 £ 3.5 KPH

3 Efferalgan codeine Paracetamol 500mg, Codein 30mg 480.0 + 2.3 KPH
4 Panadol Extra Paracetamol 500mg, Cafein 65mg 4840+34 | 60.0+23
5 Hapacol Extra Paracetamol 500mg, Cafein 65mg 485.0+4.7 | 64.0+2.7

Két qua phan tich mot sﬁ mau trén thi truong Viét Nam cho thiy ham luong phu hop v6i thong tin ghi trén
hop thude (Bang 6). Két qua CAF khong phat hién d6i voi cac mau khong chira CAF. Ngoai ra, d6 ding
cua phuong phap con dugc danh gia bang két qua phan tich doi chi€u tir Trung tam dich vu phan tich thi
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nghiém Thanh pho H6 Chi Minh (CASE) d6i v6i miu Hapacol Extra. Céc gid tri ttn doi voi PAR va CAF
tinh todn theo chuan t- Student déu thap hon gia tri cho phép tc, cho thay phuong phap dé xuat hoan toan
tin cay (Bang 7).

Bang 7. Két qua phan tich ddi chiéu mau Hapacol Extra tir CASE

Chi tl?u phéin Ponvi | Két qui Phuwrong phép Panh gia theo chuan t - Student
tich tin tc

% 66.8

Paracetamol ° CASE'H,D'QOZGA, 2.37
% 65.4 Phuong phéap dé xuat 257

Cafein % 892 | CASE.HD.0026 081 '
% 8.65 Phuong phéap dé xuat '
4. KET LUAN

Di tham dinh thanh c6ng phuong phap phén tich ddng thoi paracetamol va cafein trong méu duge pham c6
mit codein bang phuong phap phd dao ham UV-VIS. Phuong phap dé xuat st dung thiét bi UV-VIS kha
pho bién, thao tac don gian rat phu hop véi nhu cau thuc t&. Véi do chon loc tot, hiéu suat thu hoi (89 —
109 %) va do dung cao, phuong phap hoan toan dap ng dé phuc vu cho viéc danh gia, kiém tra ham luong
paracetamol va cafein trong cac mau c6 codein mdt cach nhanh chéng.

CAMON
Xin cam on Khoa Cong ngh¢ Hoa hoc Truong Dai hoc Cong nghiép Thanh phd Ho Chi Minh di tao
didu kién vé thiét bi va co s vat chat trong qua trinh thyc hién dé tai nghién ctru nay.
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VALIDATION OF AN ANALYTICAL METHOD FOR THE SIMULTANEOUS
DETERMINATION OF PARACETAMOL AND CAFFEINE IN PRESENT OF
CODEINE IN DRUGS BY DERIVATIVE UV SPECTROPHOTOMETRY

THI LONG DO*, THI MAI NGUYEN, THI TRUC PHUONG TANG

Faculty of Chemical Engineering, Industrial University of Ho Chi Minh City, Ho Chi Minh City
*Coresponding author: dothilong@iuh.edu.vn

Abstract. The analytical method for determination of paracetamol (PAR) and caffeine (CAF) in the
presence of codeine (COD) in pharmaceutical samples by UV-VIS derivative spectroscopy was validated.
The second derivative spectrum was selected and the wavelengths of 236 nm and 292 nm were the optimal
wavelengths for PAR and CAF analysis. The linear ranges for determining PAR and COD were 0.5 —40.0
and 0.15 — 40.0 mg/L, with R? = 0.9974 and 0.9975, respectively. LODs, LOQs were found and they were
0.07 mg/L, 0.23 mg/L and 0.10 mg/L, 0.33 mg/L for PAR and CAF, respectively. The method had good
repeatability with RSDr < 2% for both standard and sample, and recovery efficiencies for both substances
were in the range of 89 — 109%. Research carried out to evaluate the interaction between substances on the
analytical results and showed that the method was completely consistent with the ratio of drug content
commonly. The method was applied to analyze pharmaceutical samples in Vietnam and compared with the
results at the Center for Analytical Services and Experimentation of Ho Chi Minh City (CASE).
Keywords. paracetamol, caffeine, codeine, UV-VIS, derivative spectrophotometric method.
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